Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-1 85428 

(43)Date of publication of application : 28.06.2002 



(51)Int.CI. 




H04J 11/00 






H04L 7/00 




(21 Application number 


2001-300974 


(71 Applicant 


SYMBOL TECHNOLOGIES INC 


(22)Date of filing : 


28.09.2001 


(72)Inventor : 


WARD ROBERT 



(30)Priority 

Priority number : 2000 675955 Priority date : 29.09.2000 Priority country : US 



(54) TIMING SYNCHRONIZATION OF ORTHOGONAL FREQUENCY DIVISION MULTIPLEX(OFDM) 
COMMUNICATION RECEIVER 



(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve high speed timing 
synchronization in the orthogonal frequency division multiplex(OFDM) 
receiver in OFDM communication system. 

SOLUTION: The orthogonal frequency division multiplex(OFDM) 
receiver is synchronized with a receiving signal during one short code of 
the preamble of an OFDM signal using a timing synchronization circuit 
for deriving the timing information from a timing component generated 
by a constellation processing circuit which generates the timing 
component from a frequency region component obtained by Fourier 
transforming the OFDM signal. 
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Ktf >y Y<O®L0mmt. I FEE 8 0 2. 1 1 ajfflg^ 

50 T^*nfc-r-*iiST*eiH*tiSo 
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13 

[0 0 3 7] -r-*!7-f — ;bFlC*5^TOF DMl^fC 
£9fcm2tlZ>±T(D¥ v Mi, ^U-AfWJffi. 127 

mtttmmLT, ex, psdu, ^k^k 
aa\ ;wtuo i x«oofti^x h u yy*a-aru# 

mt^n^i\ OFDM PHYjcwr**#ft^*s 

tt, S (x) =x" 7 +x- 4 + 1 T*feSo R6#fb§SB<D#J 

w«»tt^aaij»caiR*n*o ppdu7 u-a<z>w# 

fcfcfcU-fe-y UTOtcjnSo 
[0 0 3 8] -9— IfX. PSDU, R0\ 

-*IE5JS3ajKtc3*JtSbT, R=l/2, 2/3, Xtt, 
3/ / 4^g3A^^{kiSjg^^fflbT^lb^n^o ■ 

■rat>"6. MR=l/2Cigo-l 3 38, Rl>\ gi 
= 1 7 leT*fc£ 0 cfcDiSilO-r— ^jiJgtc^LTti. 

• 8»ifcfc:tt> e^tf 

• 7 ;l/ =f u X A & H O IB W«W ;l/ ^ U X A S3S S ft 

[0039] 03B(^ OFD M^OiM^bt^ 
£ 0 ClT\ TttF F TMW%?3T*$>*), Tetttf— F 

wmn*a&*o soFDMWii, »«wj»«*fiatr« 

( I S I ) KCfWISiKm^ ( I C I ) ©3W*B6<?c 
CtC^2ftT^& 0 OFDM§{fg§tt, FFT 

[0 0 4 0] v;l/^^XJsJc^<0*4rtc*fLT. 
X3BBE«<5{f-KWWIII*a*av«0. FFTffflPBrtlcK 
aow*;l/jWfitf8i:kic44o fi£oT, jwmix 

tt, ISIXtilCI <oa^^»»«7x-^>^9J»3S 
tt^f*JcM*3>«j3a:«F#{tat«SSIB«fc: J: OFD 

[004 i] H4*#Bg*rsh, 



(8) WIHI 2 0 0 2 - 1 8 5 4 2 8 

□ 7^1 1 2 T^T^n/c^-T ^ V^lpIW^r^Sf ^>C 
SftO F DM{f^OX l J7>7VbO 1 OOJS^^Oilfi 1 

[0 0 4 2] ?iJ^OF DMWti, 4 0 0 OTJitvX;!/ 
(MS P S) (DSgFaWy^U^t«ADS 
(A/D) 20 1KA«n5o wjy^n 

HJgSJC#^$&-r§gi!lffJt#$fJffl]#g (AGO 2 0 2tC}I2 
ft, Sfc, *»co*IBA/D»«»-9->^7l/*^-X/< 

tegSTTS I/Q^-^^2 0 2' tc^il^ft^o I 
/Q«#tt, ^S^tSLt^-x^y K I / 
Q ^ -V 2 0^ jff'Vl/ y O^StC £> 3 5S3*E^-X/ S 

yFmjjmt§*Btit?Z>tctblc, u-7ixy^Jl>$ (L 
PF) 2 0 3&tf2 0 4(Cji^ft^ 0 4 0MSPSW 

20 ^;UXJES#5®<*So # (D) 2 0 5ti, * 

^X;b^r 1 oftSJCffiO^TIfV^UV^iift**^ 
O20MSP StCffi^^o /W^rHIES 2 0 6te, O 

[0 0 4 3] /^^7rtB*tt, A G C HISS 2 0 7 £)f rjf# 

*^ai*ft»«io*jHS2 0 8Jca*ft*o ii^s 

S2 0 8OHJAB, JSaHRnfflttB2 1 OOW^sBW*. 

ft^^ 2 comnm 209 tcii^ft^o jg 2 <omw%% 2 0 
30 & 1 6 xtt 6 4 a*jSffla"i?ai*«*fc:afiS7— u 

M^fftSlil7"-UxS« (FFT) 0B2 1 UC 
il^ft^o FFT0SS2 1 lcDffi^^, T^n^fipgS 
2 1 3 0a^^il^ft«^3©^*gg2 1 2lCii*ft 
^3 0Sg#|2 1 2 0W^J^, ffi^RtfSW^O 

I'MjM^oa^co 1 2/5 2<oiiaffla**?T-r«j:5 
^iftWRjti*^vx-ru— >3 >!®mm&2 1 4tcii^ 
n^o n^xxix- is a ymm\^2 1 4 0$>^mtf 

tt, HlWRtf«W©#fflJS (DSL) 2 1 5tCil$ 
ft, #giJ«OW*«. JH1W4:««»kOIB-e«D»A 
40 ^fci6tCF F T[e]£§2 1 HC7^-F^7^^n§o 

[0 0 4 4] nvx-rU— >a >5aaieIK2 1 4 OgiJO 
m*tt. JDfiF^fcKfWfcOO FDM^»#IT7 
^-n^ftffl[«2 1 3^B*i:Lt»Rev?^5>y 

SS2 1 6^\?l^ft, 01S2 1 4 0gijOtB*tt, JS 

ttttnfflttB2 1 o©A*«c«*e*ti*o n>x-r^ 
>^a[Hig§2 1 4on^g [ joa5^^, T^f-^atR 

082 18 1 coffin, ^*g§ 208£riiLTFF 

T[hIK2 1 — F^y^JfefefcB'rAGClHl 

50 K2 0 7-\cDSg2<Dtaa, Rt>\ ffifflitKD^ + ^^S 
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<D$«<^y?^\MmW2 1 6(2:. FFTEIB2 1 ltca 

^^^y^iiiETS^o mmco$^^>?mmi±, ff 

T[Hlgg2 1 1^T^3^S§§2 1 2lC$5\,^T$>rciE> 
[0045] i=0 N-lT'S5ifx 

(i) ©OTOfflUtt, ff^x (i) ONffiogttw-;/ 
^MKDffitTNiwy^x (k) mwi 
7-yxsi (dft) twn§o 

[0 0 4 6] 

X(Ar) = ^x(/)exp(-//fc2*7JsO 



[0047] k = 0, . 



-42 



n- i -es^o 

smask^f) « 



16 



*^N-rn^>jRa4:tt. <I^x (k+m) ®B#«h>:7 h 

x (n+m) - e im(-2*/N)k X (k) 

CCT% X (k) tix (n) (DDFTT^t), $fc. X 

(k+m) =e-i-<2*/N)n X ( n ) T *&&o 

[o o 4 8] for, ^n»e», mmmmmmzmn 

tZ>m, FFTIDS2 1 l^T'UBnSo Sfc, o 

sctmso coBSHHtjEJi, fifs-y-^^i/^-r^ 

6}SF FTlCj§<*ft£o ^aiCioTtt 
[0 0 4 9] 



smask(f+Y)»FFTl6 f •FFT\6 f ^.. 



r-i4 



+ £ smask(f) • smaskif + 1) • i^FT 1 6 r • /FT 1 6 /+1 
/=io 



[0 0 5 0] ClT\ sma s k (f ) ti, iTO^ 

+ 1) 0*4r««MHT*»«o Zft^ncDttteXslfZ 1 
^C*hT£ 1OC0F FT^fM^t^MF F Tk 

n§ 0 jS6^6jS9S7?««I***LT*0, *w-*n 

[0 0 5 1] ^«»ft©iS!iES53bWHL*n, * 
^>^t£ffi£f#3fca6K. co|^iiffiai6/3 
6 0*W«C tfcioTX^r-'J > W Wo 

#JS»fc*, 10<DJS««*FFT|IH»2 1 1<D7 

w sf -r s tc -9- v t mm& t <d rs <om mmrnx. 

[0 0 5 2] CCT\ 0 5B*#MtSfc, ISlSAtC^ 
tO F DMff ©^'J 7>^l/*SItSHOiai08ii 

AGC 2 0 2tCcfcoTSKj¥iJf#SiJffl^fT^n^o !£2 



k n>x7 : -u-^3>5aiiini£§2 1 4, &t>\ mmia 

g§2 1 0RXJ2 1 6tt. ftlfnoSK^ft^o C 
M0^2 l 8kicfc07'>"r^3V3B«?*ti*Oh: 

+»a«NBT?««o aoo««F*tt. imE©«»o^-r 

[0 0 5 3] *aWKlcktltf, g««« % 2O0)7yf 

[0 0 5 4]^B*Wimtf, B5Bli, 
«W#k©ra<D#BiJ*^H«F#OHI*CDS LIU£§2 1 5 
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t£-e&3?U Xtt. KS£««I§!ES2 1 7WoT» 

9c iEo»*tt, xa, 2oxtt j enw±<z>BH6# 
[0055] *WR&, o f d umm&mmciotf & * 

§ c i: ft < ttlBEJWWBflWH^Jft* nf#& ft ft, 
l^^+^tc 0^ 6 frfc -f £ c £ & £ cdt\ ftJicDA^ 

ffl»fcSSJcajS*-&«c:4:3b^#, for, 

»?n*^gtf$!), *ft, ^^ctatcss^nTv^ 

[0 1 ] *«W***L»**S»n-*;VJiU7'*y h 



75 



[ei 2] Be*atBi?8E»iooFDM3sa««omy^ 

[0 3 A] IEEE802. 1 1 affl^Kl\ «S 
H3B] «e*atBT?8E»l<0*— KWH&^F F THPB 

im 5 A] «*SflS7?8iEftIOO F DMRfifiO^'J Z 
[0 5B] *58KlCckSH5 ACD^^—^rVXlcH^ 

i i mmmmvzs* 

20 12. 13, 14 »ihT^42X*>r>hXJ±»*H 

i 5 £PS&fb«s 

45. 55. 65, 75, 85, 95 7b— # 

5 0. 6 0 

100 gl(Dn-A;l/Xi;7*yb7-^ (LAN) 
200. 300, 400 mtUCD LAN 
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